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2
$X$ $x*$ $x\in X$
$x*$ $x^{*}$ $\langle x^{*},$ $x\rangle=x^{*}(x)$ $x*$ $Z$ $Z$
co $Z$ cone $Z$
$f$ : $Xarrow \mathbb{R}\cup\{+\infty\}$ $f$ dom $f$
epi $f$
dom $f=\{x\in X|f(x)<+\infty\}$
epi $f=\{(x, r)\in X \mathbb{R}|f(x) r\}$
$f$ $f^{*}:X^{*}arrow \mathbb{R}\cup\{+\infty\}$
$f^{*}(x^{*})= \sup\{\langle x^{*}, x\rangle f(x)|x\in X\}, \forall x^{*}\in X^{*}$
$\epsilon$ $0$ $x\in$ dom $f$ $f$ $\epsilon$- $\partial_{\epsilon}f(x)$
$\partial_{\epsilon}f(x)=\{x^{*}\in X^{*}|\langle x^{*}, y x\rangle f(y) f(x)+\epsilon, \forall y\in X\}$
$\epsilon=0$ $\partial_{0}f(x)$ $x$ $f$ $\partial f(x)$
$A$ $X$ $A$ : $Xarrow \mathbb{R}\cup\{+\infty\}$
$\delta_{A}(x)=\{\begin{array}{ll}0 x\in A,+\infty x\not\in A\end{array}$
$\epsilon$ $0$ $x\in A$ $A$ $\epsilon$- $(A, x)$
$N_{\epsilon}(A, x)=\partial_{\epsilon}\delta_{A}(x)(=\{x^{*}\in X^{*}|\langle x^{*}, y x\rangle \epsilon, \forall y\in A\})$
$\epsilon=0$ $N_{0}(A, x)$ $x$ $A$ $N_{A}(x)$
$S$
$S=\{x\in X|h_{i}(x) 0, \forall i\in I\}$
$I$ $h_{i}:Xarrow \mathbb{R}\cup\{+\infty\}(i\in I)$
basic constraint qualification (BCQ)
2.1 ([6]). $\{h_{i}|i\in I\}$ $X$ $\mathbb{R}\cup\{+\infty\}$







Farkas-Minkowski constraint qualification ( $FM$ )




epi $h_{i}^{*}+\{0\}$ $[0, +\infty)$
$f$ : $Xarrow \mathbb{R}\cup\{+\infty\}$ , $A\subset X,$ $\epsilon$ $0$ $\overline{x}\in A$ $A$ $f$ $\epsilon-$
$f$ $\overline{x}$ $x\in A$ $f(\overline{x})$ $\in$ $f(x)$
$\epsilon=0$ $\overline{x}$ $A$ $f$
Hiriart-Urruty [3] $DC$ $\epsilon$-
2.1 ([3]). $f:Xarrow \mathbb{R}\cup\{+\infty\}$ $g:Xarrow \mathbb{R}$
$\epsilon$ $0$ $\overline{x}\in X$ $X$ $f$ $g$ $\epsilon$-
$\alpha$ $0$
$\partial_{\alpha}g(\overline{x})\subset\partial_{\alpha+\epsilon}f(x)$






$h_{i}(x)$ $0,$ $i\in I$
$f$ : $Xarrow \mathbb{R}\cup\{+\infty\}$ $g$ : $Xarrow \mathbb{R}$
$FM$ $DC$ $\epsilon$-
125
3.1 ([8]). $\{h_{i}|i\in I\}$ $X$ $\mathbb{R}\cup\{+\infty\}$ $\overline{x}\in S$
(i) $\{h_{i}|i\in I\}$ $FM$
(ii) dom $f\cap S\neq\emptyset$ epi $f^{*}+$epi $\delta_{S}^{*}$
$f$ : $Xarrow \mathbb{R}\cup\{+\infty\}$ , $g$ : $Xarrow \mathbb{R}$
$\epsilon$ $0$ $\overline{x}$ $S$ $f$ $g$ $\epsilon$-
$\alpha$ $0$ $v\in\partial_{\alpha}g(\overline{x})$ 3
$\beta,$
$\gamma$ $0,$
$\lambda\in \mathbb{R}_{+}^{(I)},$ $\mu\in \mathbb{R}_{+}^{I}$
$\{\begin{array}{l}v\in\partial_{\beta}f(\overline{x})+\sum_{i\in I}\lambda_{i}\partial_{\mu_{i}}h_{i}(\overline{x})\beta+\gamma=\alpha+\epsilon\sum_{i\in I}\lambda_{i}(\mu_{i} h_{i}(\overline{x})) \gamma\end{array}$
$\mathbb{R}_{+}^{I}$ $\lambda=(\lambda_{i})_{i\in I}$ $\mathbb{R}_{+}^{(I)}$ $\lambda_{i}\neq 0$
$i\in I$ $\mathbb{R}_{+}^{I}$ $\lambda=(\lambda_{i})_{i\in I}$
$FM$ $DC$ $\epsilon$-
$FM$ $DC$




(i) $\{h_{i}|i\in I\}$ $FM$
(ii) dom $f\cap S\neq\emptyset$ epi $f^{*}+$epi $\delta_{S}^{*}$
$f$ : $Xarrow \mathbb{R}\cup\{+\infty\}$ , $g$ : $Xarrow \mathbb{R}$
$\overline{x}\in S$ $\overline{x}$ $S$ $f$ $g$
$\alpha$ $0$ $v\in\partial_{\alpha}g(\overline{x})$ 3
$\beta,$
$\gamma$ $0,$ $\lambda\in \mathbb{R}_{+}^{(I)},$ $\mu\in \mathbb{R}_{+}^{I}$




3.3 ([9]). $\{h_{i}|i\in I\}$ $X$ $\mathbb{R}\cup\{+\infty\}$ $\overline{x}\in S$
dom $\delta_{S}^{*}\subset N_{S}(\overline{x})$ (2)
(i) $\{h_{i}|i\in I\}$ $\overline{x}$ BCQ
(ii) dom $f\cap S\neq\emptyset$ epi $f^{*}+epi\delta_{s}^{*}$
$f$ : $Xarrow \mathbb{R}\cup\{+\infty\}$ $g$ : $Xarrow \mathbb{R}$
$\overline{x}$ $S$ $f$ $g$
$\alpha$ $0$ $v\in\partial_{\alpha}g(\overline{x})$ 2
$\lambda\in \mathbb{R}_{+}^{(I)}$
$\{\begin{array}{l}v\in\partial_{\alpha}f(\overline{x})+\sum_{i\in I}\lambda_{i}\partial h_{i}(\overline{x})\lambda_{i}h_{i}(\overline{x})=0, \forall i\in I\end{array}$
BCQ (2) $DC$
3.1. 3.2 3.3 (1) (2)
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